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Negotiations on Settlement Agreement and Scope of Project 2018-2023

Phase 1a: Field Assessments Phase 1b: Field Preparation 2021-2024

Phase 2: Vernal Habitat and Planting Plan Implementation 2025-2026

Phase 3: Monitoring and Maintenance 2027-2031

Phase 4: Monitoring and Maintenance 2031-2040




Determining what is feasible for the
proposed ecological uplift is an essential
parameter in selecting a site for restoration.
The most effective enhancement activities
are the removal of invasive species and the
planting of native plants, which results in:

Increasing plant biodiversity
connecting wildlife corridors
creating and diversifying wildlife habitat,

decelerating and absorbing floodwaters and
magnifying the retention of floodwater
sediment onto the floodplain

removing excess nutrients from river water

WET/Highway Method
Shared Function/Value

Starting Baseline

Compensatory Uplift

LOW MODERATE
Groundwater Recharge
LOW MODERATE
Groundwater Discharge
Flood Flow Alteration LOW HIGH
Fish & Shellfish Habitat NA NA
Sediment/Toxicant MODERATE HIGH
Retention
. MODERATE HIGH
Nutrient Removal
LOW HIGH
Production Export
Sediment/Shoreline LOW/MODERATE HIGH
Stabilization
. MODERATE HIGH
Recreation
LOW MODERATE

Wildlife Habitat

Why Duke Farms was the Optimal Compensation Site




After 3 Years of Negotiation with Regulatory Agencies, We Agreed on 112 Acres
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A Science-Based Approach

o \Vegetation Coverage and Topographic Surveys via Drone

o Ground Penetrating Radar (GPR) Survey for Drainage Tiles

o Well Point Piezometer Installation & Continuous Water Level Gauging
o Soil Sampling and Lithology Description

» Soll Vertical Permeability Testing
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ING_LOGS.GPJ STANTEC ENVIRO TEMPLATE 010509.GDT 121624

PROJECT: Duke Farms Wetland Soil Permeability Invest.

1 WELL / PROBEHOLE / BOREHOLE NO: T

LocATION: Duke Farms, Hillsborough Twp, New Jersey @ Stantec ~
PROJECT NUMBER: 195620013 PAGE 1 OF 1 DFF-F39-SB4 : &
DRILLING: STARTED 4/19/23  COMPLETED: 4/19/23 |*NORTHING (ft): 628528 *EASTING (ft): 456572 D FF F4 1 - S B2 po— ,
DRILLING TIME: STARTED 8:16 COMPLETED: ;Sl:{al:’gf_’nﬂ;\;(;)f5-59 ;FC?:EELOEL\;'E(EEPTH g i owe

| : i . -2, :6. z S
DRIy CoMT A EaMsat CoTsstl_E"':_:"g‘ e (ECO) STATIC DTW (ft): Not Measured ~ WELL DEPTH (ft): p | A
A S il o il WELL CASING DIAMETER (in): ==  BOREHOLE DIAMETER (in): il
DRILLING METHOD: Macro Core Soil Sampler LOGGED BY: J. Jengo PG/LSRP _CHECKED BY: m‘*m”“r'.w.l""".'.?r"Tr.',_Tmrf.c:";""-‘-WJ"‘-" T 2.Fn+r;.r;_w;. e ™ . e R S U e G
SAMPLING EQUIPMENT: 1.75" OD x 1.68" ID Acetate Liners [ ‘COORDINATE SYSTEM AND DATUMS: NJ STATE PLANE SOUTH, NADS3, NAVD 88 53 inal IS e T ] e pa i an p e e e RN AT TR R ABAN Y R AR5 ST LS WG ST BN 7 ot

£ % w ) g = g = § - £
B9 2| o i = 7288 535 |R2E B®
2e 33 g Description E Sample ID §§g 23 .gn_g 28
E @
T
CL; LEAN CLAY, =50% Silt, trace sand, 5YR 3/3 (dark reddish brown),
medium plasticity, low dry strength, firm, dry
1 i
| ML; SILT, Clay, trace sand, 5YR 3/3 (dark reddish brown), medium plasticity, |
medium dry strength, firm, dry to moist
Offset
(2.0-2.4) K7
333x10° X
cmis
3 [~ CH: FAT CLAY, >50% Silf, trace sand, 5YR 3/2 (dark reddish brown), high | -
plasticity, medium dry, strength, soft, moist
% |~ CH: FAT CLAY, >50% Silf, trace sand, 5YR 4/4 (reddish brown), high | ]
plasticity, medium dry strength, soft, wet
5 5
|~ SM: SILTY SAND with GRAVEL, trace clay, 5YR 3/1 (very dark gray), |
nan-plastic, no dry strength, loose, wet, increasing gravel content (</= 1 inch
in diameter) below 6.4' below ground surface
6 E
End of boring 6.7
? — -

B
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Initial After
Specimen | Consolidation | After Test
Data Data Data Final Pressures (psi)
Height (in.) 2.4044 2.2954 2.2868| Chamber 35
Diameter (in.) 2.7570 2.8138 Influent 30.2
Moisture Content (%) 255 246 Effluent 30| Applied Head Difference (psi) 0.2
Dry Unit Weight (pcf) 99.3 100.3 Back Pressure Saturated to (psi) 30
Void Ratio 0.710 0.694 Maximum Effective Consolidation Stress (psi) 5
Degree of Saturation (%) 97.9 96.5 Minimum Effective Consolidation Stress (psi) 4.8
Hydraulic Conductivity
Bottom Head | Top Head | Test Time K k k@ 20°C k@ 20°C
(in) (in) (sec) (m/s) (cm/s) (m/s) (cm/s)
72.0 21.35 4.33 0 - -
72.0 21.11 456 3.60E+02 5.4E-08 5.4E-06 5.1E-08 5.1E-06
72.0 20.87 4791 3.60E+02 5.5E-08 5.5E-06 5.2E-08 5.2E-06
72.0 20.63 5.02| 3.60E+02 5.6E-08 5.6E-06 5.3E-08 5.3E-06
72.0 20.41 5.25| 3.60E+02 5.5E-08 5.5E-06 5.2E-08 5.2E-06




Phase 1b: Field Marking of Desirable Trees to Reta
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hase 1b: Field Preparation — Woody
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WYETH-DUKE FARMS

WETLAND CONSTRUCTION
& PLANTING PLANS

DUKE FARMS

 DRAFT - NOT FOR
CONSTRUCTION

90% Draft Design
NOVEMBER 3, 2023

SHEET INDEX

SHEET NUMBER SHEET TITLE
1 TMLE
2 KEY SHEET
3 GEOMETRY SHEET 1
4 GEOMETRY SHEET 2
5 GEOMETRY SHEET 3 |
6 GEOMETRY SHEET 4
7 GRADING SHEET |
8 GRADING SHEET 2
9 GRADING SHEET 3
10 GRADING SHEET 4
n PROFILE SHEET
12 DETAIL SHEET |
13 DETAIL SHEET 2
14 DETAIL SHEET
15 LANDSCAPE PLAN 1|
16 LANDSCAPE PLAN 2
177 LANDSCAPE PLAN 3
18 _LANDSCAPE PLAN 4
oo L
o= —
e
IR AT

GENERAL NOTES

THE EXTING UTLITES GRADES, A6 DRSTRLICTICHS S0 AR FROM THE BERT MOULASLE RECORDS M0 SHALL BE VERFIED BT
THE GONTRACTEN TO T ATISFACTION IO T0) COMSTRUCTION, THE CONTRACTON BHALL IMMECHATELY MPCRM THE MROSECT

WA OF Y 5 FOLND BETWEEN THE PROICT PLARS) ANE CONTRACT SSTWICATIONSL MECESSARY PRECALTIONS
m:tmrumww 'ENSTING SERVICES. WD WASS AN AN DMAADE 70 THEM SALL BE REPASRED

TPOCAARAC SR A T ONE PEOT COMTORA VTGS TREM FLOWN PO CL.H AT S0 CH THE BASE WhPPoN
R THE DESIOM PLAN SIS WAS PERPORMED) 37 DFY, COMSLS T 14 SEPTEIR 2027,

AT M EATEAL CONTR: ESEAB IS FACOM REAL TIAE SHEMATEC (41K 5. CBAL PO SYETEM 10FS) COMTREL
POINTA, TRAVERSS, POINTE AR IO RSIMA UL ESS OTHERMSE SPOCIED. COORDMATES AND BRAFINGS SOWM »ERECH ASE
REFERRED Y0 THE MW ERSEY COOROATE M PR . EVATAR e RGP A AT T T WA
AP VENTIGAL TATL OF 1588 60 )

FEMA P9 PANEL EMEICOT THAT 8 PRCJEST

FLOCEPLA® LMITE 208E AL

THECONTIACTOR SHALL CALL MEW JERBEY CHE CALL AT 811 O 800.472.1000 A ISR CF THRES L
MLBINESS QAYS 8 ADVANCE OF EXCAVATION, IRGRING, FILE DRIVING ANDDR (GGG FOR THE LDCATION
107 GAS. ELECTIOC, TELEFAONE, WATER. AND BEWER LIWER.
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GEOLOGICAL SURVEY OF' NEW JERSEY.

FINAL REPORT

OF THE

STATE GEOLOGIST

YOL. II.

MINERALOGY,

BOTANY.

ZOOLOGY.
ERUPERTY gp
e .L'-?"LLEIGF

Ui

De HM GgoLosr

LEHdRE Ltﬂiﬁ‘ﬁﬁﬁ ITY /
LIBRA f{ b 4

TRENTON, K. I.:
PRINTED by Tue Jows L. Morrky PUBLISHING CoMPANY,
1889,

|

A. saccharinum, L. (4. dasycarpum, Ehrh:) Silver Maple. :
Sussex : Waterloo and along the Delaware River—Britton,
Warren: Very abundant from above the Water Gap to Riegels-
ville—Porter. Hunterdon: Common along the Delaware—
Best,
A. rubrum, L. Red Maple. Swamp Maple.
Swamps and low grounds. Common throughout the State.

QUERCUS, L.

Oak.
Q. alba, L. White Oak.

Woods. Common throughout the State. Not abundant in
the pine barrens. A form with peculiarly lengthened leaves gt
Bridgeton—J. B. Potter.* '

Q. minor (Marsh.), Sargent. (Q. obtusiloba, Michx.) Post Qak.

In sandy or rocky woods. Bergen:—Austin. Hudson : On

Little Snake Iill—Britton. Warren: A clump on the Muyg.

* coneteong near Bloomsbury—Porter ; and common in the mid-
dle and southern counties.

Q. bicolor, Willd. Swamp White Oak.

In low grounds. Burlington: Marlton—H, A. Green : ; and
common in the middle and northern counties.

A Phellos, L. Willow Oak. Pin Oak. :

' Mercer :— Willis. Monmouth : Keyporb—TLockwood ; near
Long Branch—Leggett. Middlesex: South River—Prof. Cook ;
New Brunswick—Miss Cook ; and common southward.

Var. pumila, Pursh.
] Salem :—Commons. Ocean :—Wm, Bower.™

CATALOGUE OF PLANTS. 221

3 L. River Birch. Red Birch. :
nlngIOng rivers and lakes. Common throughout the State.
Especmlly abundant along the Delaware and all its tributary

gfreams.
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Duke Farms Land Stewardship Plan

May 2017
Prepared by Michael Van Clef, Ph.D.
Ecological Solutions, LL.C
&

Duke Farms Staff
Thomas Almendinger, Charles Barreca, Michael Bellaus, Michael Catania, James Hanson, Jon Wagar

In 2021, a 17.8-acre
mitigation plot was planted,
which was evaluated to help
determine which native plants
remain acclimatized to this
environmental setting

Conservation Target

B Agroecology

Agroecology/Bird
Conservation Area

| Agroecology
aale ag)

' Forest to Grassland

| Grassland/Bird
Conservation Area

I Interstitial Space

I Meadow - Pollinator

I Open Mixed Use

I open Water/Riparian

" | Shrubland - Upland

[ | shrubland - Wetland
| Waterway/Riparian

0 750 1,500 3,000 Feet
| 1 | 1 |
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Project Scope and Objectives

112 Acres (109 acres of planting; 3 acres of Trees will be planted on 10-ft centers and will compose 80% of the

vernal habitat) planting. Shrubs will be planted on 8-ft centers in dedicated plots and will
compose 20% of the planting; all plants will be weed matted and staked

Native Species Planting Plan and Invasive There are 18 prescribed native tree and 22 prescribed native shrub species

Species Treatment Plan designated in the Planting Plan and a vigorous Invasive Species Treatment

Plan. Site was enclosed by 16,700 linear feet of deer exclusion fencing

Tree and shrub plant container sizes (3-gallon 5 percent of the planted trees will be a larger caliper size (0.75-inch
to 5-gallon containers) caliper or 7-gallon container); ~475 large caliper trees (primarily pin oaks)
found and retained in the fields can be counted toward this percentage

Phase 2b: Construction Scope & Performance Objectives

24



Project Scope and Objectives

Monitoring Program Sixty (60) vegetation monitoring plots (1.4% of total acreage), randomly
placed within fields, with the number of plots within each field weighted by
acreage, and the split between tree and shrub plots weighted by percent
composition (approximately 80% and 20%, respectively) of each class.
Thirty (30) of these plots will be permanent and will have the same location
every year, while thirty (30) will be randomized every year to ensure full
representation of the planting area

Monitoring Metrics (1) Tree/shrub survivability;
(2) Stem density;
(3) Tree height.
(4) Invasive species percent cover;
(5) Native vegetation percent cover; and

Stipulated Performance Criteria for 85% plant survival, 85% beneficial cover with less than 10% invasive
every aspect of the project species; trees must be an average of 8 feet or higher; vernal pool must
contain water for certain periods and be dry during other periods.

Phase 2b: Construction Scope & Performance Objectives
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Interim Monitoring Reports

Final Monitoring Report

Site will be maintained and monitored
for 5 years per NJDEP permit
requirements

Project Scope and Objectives

An Annual Monitoring and Maintenance Report due by January 31st of the
next calendar year shall (1) summarize monitoring efforts; (2) summarize
and provide full detail of monitoring data; (3) evaluate compliance with
performance metrics; (4) propose contingency measures (if needed); (5)
detail maintenance activities that were performed at the site; and (6)
describe any other findings pertinent to the Trustees’ understanding of the
implementation of the work

The Final Monitoring Report will summarize all monitoring and
maintenance activities, describe compliance with performance criteria, and
identify what penalties from the Long-term Stewardship Payment Schedule
should be assessed

A Project Completion Certificate will be issued following Year 5 if all
conditions are met upon submittal of a Final Monitoring Report

There are additional obligations and activities that take place in Years 6 though 15 (e.g., maintaining the fence)

Phase 2b: Construction Scope & Performance Objectives
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Before

Phase 2: Projected Outcomes — Forested Floodplain Habitat
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T g T

1

Content development of proposed Wethﬂgfafglé” e 2
Interpretative signs along a newly- | il
constructed trail along the Raritan River g s
Assumption of perimeter fence

maintenance in Years 6-15

Allowing regulatory agency access to
the site for the Year 1-15+ monitoring
period

Control of Callery pear and other
Invasives In Lowlands hedgerows and
along River Road
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